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HINS Department Personnel

• Jean-Paul Carneiro – Particle tracking code development and Linac modeling

• Dave Johnson – Project X H- injection design and laser wire beam profile monitor

• Ken Koch – HINS MDB installations, Tevatron electronics support, and ProCard

• Robyn Madrak – 325 MHz beam chopper, cavity testing, and RF vector modulators

• Elmie Peoples-Evans – HINS controls & interlocks, LLRF, and SSR coupler testing

• Henryk Piekarz – Rapid cycling SC magnet R&D and HINS proton ion source system

• Jim Steimel – HINS RF systems, RFQ commissioning, and MDB operations

• Dave Wildman – RF vector modulators, RF testing, and ANU RR RF cavity design

• Bob Zwaska – Electron cloud investigations

• (Wai Ming Tam) – TD Graduate Student working on HINS

• Bob Webber
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Phys Rev. Paper
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Why SC front-end and not NC (like CERN SPL, SNS, J-PARC,…)

Phys Rev. Paper

Special Edition HB2008
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H- Beam 

Laser Wire Profile Monitor

viewports (laser beam dump not shown) electron detector port

button BPM

optics box

H- beam

electron magnet
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Spot size at focus 
~100-200 microns

Approximate path length in tunnel installation

Stripped down 
optics box

Characterizing Laser Optics

Beam size and 
energy measurement
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Planned 400MeV Line 

Installation

launch box

optics box

laser transport

vacuum chamber

chute

Q8

Mirror boxes
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Electron Cloud Work

9

• ECloud observed in Main Injector

• Threshold effect

• Conditioning of pipe surfaces
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Electron Cloud Experimental Upgrade

To be installed in Main Injector, Summer 2009 :

• 2 New experimental Chambers

• 3 Fermilab and 1 Argonne RFA

• 3 microwave antennas and 2 absorbers

Fermilab RFA

TiN Coated Chamber

Microwave 
Antennas Microwave 

Absorbers

Fermilab 
RFAs

Argonne RFA

Beam
Uncoated Chamber
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Ion Source Installed in MDB
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RFQ Installed in MDB
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Progression of Detuning

Tref + 7 min Tref + 8 min Tref + 9 min

Tref + 11 min Tref + 13 min Tref + 23 min
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RFQ in Vacuum Tank
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RFQ Close-up

Note RF joint seal
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RFQ RF Joint Failure

RF joint 
seal buckled

RF joint seal 
buckled

http://www-hins-crl.fnal.gov/Entries/2009/05month/12day/10hour/HINS_PD_RFQ_MEBT/Log/Text_696_0_im001841a_jpg_wrapper.htm
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HINS RT Cavity

& Vector Modulator

HINS Room 
Temperature Cavity

High-power Vector 
Modulator
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First full-power coupler tests have been successfully completed

Spoke Cavity Input Coupler

Test Stand
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Spoke Cavity in VTS
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SSR1-02 in VTS

HINS SSR1-02 - Q0 vs E
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Test reuslts for 4.4K after 2K tests.  Tested 3/3/2009



Design Goal 

Achieved at 2°K !!!
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Summary

LOTS OF EXCITING ACTIVITY 
UNDERWAY IN THE APC HINS 

DEPARTMENT !!!
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Bob Zwaska’s e-cloud Work
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SSR1-02 in VTS

HINS SSR1-02 - Q0 vs E
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Test reuslts for 4.4K and 2K. Tested 3/3/2009

Jump thru MP barrier 

from 24 to 33MV/m

MP from ~11-15MV/m



Design Goal
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Goals of HINS Program

• Stated Mission - To address accelerator physics and technology 

questions for a new concept, low-energy, high intensity, long-

pulse H- superconducting Linac; in particular, to demonstrate:

– beam acceleration using superconducting spoke-type cavity 

structures starting at a beam energy of 10 MeV

– multiple high power RF vector modulators controlling RF cavities 

driven by a single high power klystron for acceleration of a non-

relativistic beam

– beam halo and emittance growth control by the use of solenoid 

focusing optics

– a fast, 325 MHz bunch-by-bunch, beam chopper 

• The current scope of HINS includes two CM of β = 0.2 SSR1 

spoke cavities to achieve 30 MeV


